Multiple modes of catalysis-dependent inhibition and inactivation of aortic lysyl oxidase.
Lysyl oxidase purified from bovine aorta can oxidize simple alkyl mono- and diamine substrates yielding the respective aldehyde, H2O2, and ammonia as products. The oxidation of such substrates is limited to approximately 100 catalytic turnovers per enzyme molecule since lysyl oxidase is syncatalytically and irreversibly inactivated in the course of oxidation of these amines. The present study reveals that addition of oxidant scavengers protects significantly against inactivation of lysyl oxidase and that the ammonia product is a reversible competitive inhibitor of amine oxidation. Further, the enzyme becomes covalently labeled by the amine substrate or its enzyme-processed derivative during catalysis. Thus, lysyl oxidase appears subject to multiple modes of catalysis-dependent inhibition or inactivation. Syncatalytic inactivation of lysyl oxidase might represent a means of restricting the activity of this enzyme toward its elastin and collagen substrates in vivo.